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3,064,781
DUAL PRESSURE FLUID ACTUATED CLU’I‘CH
ASSEMBLY

Daniel M. Schwartz and Ernest M. Martin, Salt Lake

City, Utah, assignors to The Eimco . Corporation, Salt

Lake Cnty, Utah, a corporation of Delaware

Filed Mar. 31, 1959, Ser. No. 803,119
4 Claims. (Cl 192—87)

" This invention relates to improvements in dual pres-
sure fluid actuated clutches and, in particular, to means
interconnecting dual pistons of dual pressure fluid actuat-
ed clutches for common motion to simultaneously effect
engagement of one and disengagement of the other of
the dual clutches.

In dual pressure fluid actuated clutches, such as the
type often employed in constant mesh change- speed
and/or reverse gear transmissions where pressure fluid
actuated clutches selectively couple rotatably mounted
gear wheels to selected shafts, it is often necessary in
order to prevent damage to the transmission to insure
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that one of the clutch assemblies of a dual clutch is dis- - .

engaged prior to the engagement of the companion clutch
assembly. In prior art -dual pressure fluid actuated
clutches, resilient spring means are often employed as
the clutch release means while pressure fluid selectively
directed to the cylinders of piston-cylinder assemblies
is employed for bringing into frictional engagement spaced
radially extending clutch discs.

Failure of one of the clutches to release pnor to the
actuation of the other clutch is often encountered due
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to the failure of the pressure fluid to bleed from adja-

cent the head of the actuating piston due to centrifugal
force developed in the rotating clutch housing. One
means for improving the release of clutches has been to
use heavier clutch release springs. However, the em-
ployment of heavier release springs requires higher pres-
sure in the actuating fluid since the effective pressure on
the clutch plates is the difference between that obtained
from the pressure fluid and the force of the return spring.
It is, therefore, a principal object of the invention to
provide means for interconnecting dual. pistons: of dual
pressure fluid actuated clutches, whereby actuation of
one piston without release of the other is eliminated.
- In general, the present invention comprises a’clutch
housing, -a pair of spaced clutch plate assemblies in
said housing, means for selectively bringing the cluich
plates of each assembly into frictional engagement, said
means comprising fluid- pressure- actuated piston mem-
bers mounted for sliding motion in said housing, means
interconnecting said piston members for common mo-
tion to simultaneously effect engagement of one and dis-
engagement of the other of said clutch plate assemblies.

These and other objects and. advantages will be more
readily appreciated by those skilled in the art from the
following detailed description of the present invention as
illustrated in the accompanying drawings wherein:

" FIG. 1 is a fragmentary elevational view in partial
section of one shaft and associated clutch means of a
transmission;

FIG. 2 is an enlarged sectional view substantially on
line 2—2 of FIG. 1;

FIG: 3 is a section substantially on line 3—3 of FIG. 1;

FIG. 4 is an enlarged perspective view of one form of
the tie means for the pair of pistons of the dual clutch
assembly illustrated in FIGS. 1 through 3; and

FIG. 5 is an enlarged fragmentary sectional view of

a modified form of the present invention.

Referring to the drawings and in particular FIGS. 1
through 4, 10 generally designates a housing for change
speed and/or reverse gearing of the constant mesh type
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such as disclosed in application Serial No. 497,132, D.
M. Schwartz et al., filed March 28, 1955, now Patent
No. 2,953,941, - In the drawings only one shaft desig-
nated 12 is illustrated for the purposes of the present in-
vention. Shaft 12 is rotatably mounted in- the housing
10 by bearings 14 and 16. One end of the shaft 12 is
provided with a flanged coupling half 18 for connection
with means for rotating the shaft such as the output shaft
of a torque converter or the like. The other end of the
shaft is provided with a pressure fluid manifold 20 for
directing pressure fluid to the piston-cylinder assemblies
of the dual pressure fluid actuated clutch means to be
more fully described hereinafter and the said other end
of the shaft 12 may also be provided with a flanged cou-
pling half 22 for driving a power takeoff shaft or the
like. Rotatably mounted on the shaft 12, within the
transmission housmg 10 by bearing means 24, is a gear
26. The gear 26 is provided with an inwardly extend-
ing shank portion 28 having splines 30 formed in the
outer cylindrical surface thereof.

“The shaft 12 also rotatably supports, within the hous-
ing 10 on bearings 32, a second gear 34. The second
gear 34 i§ provided with an inwardly -extending cylin-
drical shank portion- 36 having integrally formed radial-
ly extending splines 38. Keyed to the shaft 12 between
gears 26 and 34 is a clutch housing generally designated
48. The clutch housing includes an inner cylindrical
sleeve 42 keyed to the shaft 12, an outer cylindrical shell
44 and a radially extending wall 46 which wall connects
the inner sleeve 42 and the outer shell 44 whereby the
housing 40 rotates with the shaft 12.

The outer cylindrical shell 44 and the inner sleeve 42
cooperating with the radially ‘extending wall 46 and the
shank portions 28 and 36 of gears 26 and 34 define a
pair of opposed clutch compartments 48 and 50 for gears
26 and 34, respectively.- The outer cylindrical shell 44

" has inwardly projecting splines 52 positioned in opposéd
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relationship to the splines 3® carried by the shank 28 of
gear 26. The other end of the outer cylindrical shell 44
has integral splines -54 positioned in -opposed. relation-
ship to the integral splines 38 carried on the shank por-
tion 36 of gear 34.

The splines- 52 in clutch compartment 48 have mount-~
ed thereon & plurality of radially extending spaced clutch
discs 56. The corresponding splines 30 on shank- 28
of gear 26 mount radially extending clutch discs 58 in
alternate succession to the housing carried clutchdiscs
56... Also carried- by the splines 52 on the outer cyhn—
drical shell 44 is a clutch disc stop member 60 which' is
held against axial movement by snap rmg 62. )

The other clutch compartment 50 is prov1ded with
similar gear shank carried clutch discs 64 and clitch
shell carried alternate clutch discs 66. A stop member
68 splined to the outer cylindrical shell 44 is held in
place by the snap ring 70.

An annulat cylinder is defined within: clutch compart-
ment 48 between thé face 74 of wall 46 and the co-
operating clutch discs 56 and 58 which cylinder slidably
receives an annular piston 76 having a head portion 78
adjacent face 74 of wall 46. The other end of the piston
76 has formed integrally therewith a presser plate 86 for
axially urging the cooperating clutch discs into frictional
engagement upon movement of the piston 76 in a direc-
tion away from the wall 46.

The piston 76 is provided with penpheral splines 82
which mate with the splines 52 on the outer cylindrical
shell 44. The piston 76 is normally urged into the clutch
disengaged position by helical spring 84 maintained in a
cavity 86 by snap ring and plate assembly 88.

The other clutch compartment 50 is also provided with
an annular piston 90 having a head portion 92 adjacent
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the face 94 of wall 46, The other end of annular piston
99 is prov1ded with an integrally formed presser plate 96
for urging the cooperating clutch discs 64 and 66 into
frictional engagement. The piston 96 is provided with
peripheral  splines 98 which cooperate with the splines
54 formed on the inner cylindrical surface of the outer
shell 44 of housmg 40.

Piston 90 is urged into the clutch disengaged position by
helical spring 100 maintained in an annular space 102 by
snap ring and plate assembly 104.

In operation of the -dual clutch assembly, pressure fluid
from a source of hydraulic fluid under pressure is directed
to inlet 166 in the manifold 2¢ which inlet 106 communi-
cates with an internal bore 108 formed in the shaft 12.
The opposite end of bore 168 communicates with the area
between the piston head 78 and the face 74 of wall
46 through a generally radially extending passage 110.
Similarly, pressure fluid is directed to the space between
the head 92 of piston 90 and the face 94 of wall 46
through generally radially extending passage 112 which
communicates with axial bore 114. Axial bore 114 com-
municates with an inlet 116 in the manifold 20 which inlet
116 is connected to a source of pressure fluid.

The other axial bore 118 in shaft 12 provides lubrica-
tion for the clutch elements, the gears and the pistons as
more fully disclosed in application Serial No. 497,132,
D. M. Schwartz et al. filed March 28, 1955.

As hereinbefore discussed, centrifugal force of the pres-
sure fluid in the annular cavity between each piston head
and its cylinder head. upon high speed rotation of the
clutch housing has been found to maintain the clutch discs
in engagement overriding the releasing pressure of the
clutch return springs even though the supply of pressure
fluid is no longer directed to the clutch actuating piston-
cylinder assemblies. .

It has been found that this difficulty with dual clutch ar-
rangements is eliminated by interconnecting the dual pis-
tons of the dual clutch assembly as illustrated in FIGS. 1
through 4. In FIGS. 1 through 4, piston 76 and piston 9¢
are interconnected by a plurality of tie rods 120. In this
illustrated form of the invention three axially extending
circumferentially spaced tie rods are shown; however, it
will be apparent that more or less of the tie rods may be
employed in the system. Each of the tie rods 120 is pro-
vided with end boss elements 122 which engage cooperat-
ing slots 124 formed in the annular pistons 76 and 90.
The boss elements 122 of each tie rod 120 are maintained
in the slots 124 in the respective pistons by threaded bolts
126 ‘which engage internal threads in radial bores 128
formed in the pistons. - The heads of the bolts 126 for each
tie rod engage a lock plate 126’ which overlies each of
the tie rods 120.

In order to permit axial sliding movement of the pis-
tons 76 and 96, when interconnected by tie rods 120,
axially extending slots 130 are formed in the surface of
the outer shell 44 of the clutch housing 40, The machired
slots 130 only extend through the outer cylindrical shell
44 in areas adjacent the ends 132 of the slots which areas
are designated A in FIG. 3 of the drawings thus provid-
ing wall poriions 134 beneath the center portion of each
of the tie rods 128 so that the tie rods 12¢ do not inter-
fere with the cylinder walls for the dual annular pistons
76 and 90. .

The outer cylindrical shell 44 is also provided with a
plurality of radial bores 140 adjacent each set of cooperat-
ing clutch discs 56 and 58; and 64 and 66 whereby lubri-
cant for the moving elements of the assembly is centrif-
vgally removed from about the clutch plates thereby re-
ducing clutch drag upon release of the clutches as more
fully disclosed in said copending application Serial No.
497,132,

From the foregoing description of one form of the in-
vention, it will be apparent to those skilled in the art that
otheér forms of tie means interconnecting the dual pistons
76 and 90 may be advantageously employed with dual
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pressure. fluid actuated clutch. mechanisms,. for example,
the rigid tie rods 128 may comprise flexible metal cables,
or the tie rods 128 may be cast or extruded from plastic
such as nylon. It will also be apparent that the dual
pistons 76 and 90 may be interconnected through the wall
46. Such a construction is-illustrated in FIG. 5 of the
drawings where like parts are designated with prlmed
reference mumerals corresponding to those employed in
FIGS. 1 through 4.

Referring to FIG. 5, the housing 40’, which includes
the outer cylindrical shell 44’, the radial wall 46’ and the
inner cylindrical sleeve 42’ keyed to the shaft 12', slid-
ably receives. paired pistons. 76’ and 90’ ‘which are urged
by springs 84’ and 160’, respectively, toward the faces 74’
and 94’ of the radial wall 46’. One or more axially ex-
tending bore 15¢ is provided in the wall 46 which bore

] receives.a bushing or bearing 152. A bolt 154 is slidably
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mounted in the bushing 152 which bolt has a head end 156
and a threaded end portion 158. The bolt 152 passes
through bore 16¢ in piston 76’ and a bore 162 in piston
90’ and is maintained therein by lock nut 155 whereby the
dual pistons 76’ and 90’ are conveniently interconnected
and. movement of one-piston brings about movement in
the same direction in the other of the pistons. )

It will also be apparent fo those skiiled in the art that
the present invention is not restricted to dual clutches co-
operating with paired rotatably mounted gears but the in-
vention finds utility' where -any. dual pressure fluid ac-
tuated clutches are employed to perform dual functions.
It will also be apparent that with the tie means illustrated,
for example, in:FIGS. 1 through 4, that the relative posi-
tions of the piston heads and the cooperating clutch discs
may be reversed and the advantages of the invention will
still be fully accomplished.

Having fully described the present mventxon and spec1ﬁc
applications thereof, we claim:

-1. A dual pressure fluid actvated clutch including wall
means forming a pair of coaxial clutch compartments
tectilinearly aligned along their common axes, said clutch
compartments including adjacent cylindrical piston receiv-
ing portions-and remote clutch plate receiving portions,
spaced clutch plate assemblies in each clutch plate receiv-
ing portion, means for selectively bringing the spaced
clutch plate assemblies in each clutch plate receiving por-
tion into frictional engagement, said means including a
piston slidably mounted in each cylindrical piston receiv-
ing portion, a pressure fluid receiving zone defined by each
of said cylindrical piston receiving portions and-each of
said pistons, means for selectlvely directing pressure ﬂuld
to said pressure fluid receiving zonmes for urging said
clutch "plate “assemblies into frictional engagement, tie
means interconnecting each of said pistons remote from
the pressure fluid receiving means, an clongated slot ex-
tending through said wall means forming each of the
pair of coaxial clutch compartments, a bar adapted to
bridge said pressure fluid receiving zones, and means
securing said pistons, each to an end of said bar through
said elongated slots.

2. A dual pressure fluid actuated clutch mcludmg
cylindrical and annular wall means forming a pair of
annular clutch compartments rectilinearly aligned along

their common axes, said clutch compartments including.
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adjacent cylindrical piston receiving portions and remote
clutch disc receiving portions, a shaft passing concentri-
cally through said annular clutch compartments, first
spaced radially extending clutch discs secured to the cylin-
drical wall means cooperating to form each of the clutch
compartments, second radially extending clutch discs ex-
tending between each of the first clutch discs in each of
the clutch disc receiving portions, a piston- slidably
mounted in each. cylindrical piston receiving portion,
spring means normally urging each of the pistons out of
engagement with the spaced clutch discs in each of the
clutch disc receiving portions, conduit means connecting
¢ach of the cylindrical piston receiving portions to a
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source of pressure fluid for urging said pistons into engage-
ment with their respective clutch discs against the urging
of said spring means, tie means interconrecting each of
said pistons, said tie means comprising a bar, slot means
in said cylindrical wall means cocperating to form the
clutch compartments, and means securing said pistons
each to an end of said bar through said slot means.

3. The invention defined in claim 2 wherein said
pistons are movable in opposite directions to the clutch-
engaged position.

4. A dual pressure fluid actuated clutch including cylin-
drical and annular wall means forming a pair of coaxial
clutch compartmeats rectilinearly aligned along their com-
mon axes, said clutch compartments including adjacent
cylindrical piston receiving portions and remote clutch
plate receiving portions, a piston mounted for sliding
motion in each of the cylindrical piston receiving por-
tions, a clutch plate assembly in said plate receiving por-
tions of each of said compartments, the plates cf the plate
assemblies adapted to be brought into selective frictional
engagement by sliding movement of the pistons, means for
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directing pressure fluid into fluid pressure areas of said
cylindrical piston receiving portions, and tie means inter-
connecting said pistons for common motion to simultane-
ously effect engagement of one and disengagement of the
other of said clutch plate assemblies, said tie means inter-
connecting said pistons at points remote from the pressure
fluid areas and wherein said tie means comprisss a bar,
slot means in said cylindrical wall means remote from the
fluid pressure areas, and means securing said pistons each
to an end of said bar through said slot means.
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